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1. An optical pick-up comprising: 

a first semiconductor 1 iser light source for emitting a light beam with 
wavelength ^ 1; I 

a second semiconductor laser light source for emitting a light beam 
with wavelength X 2; 

a converging optical system for receiving the light beams emitted from 
the first and second semiconductor laser light sources and for converging the 
received light beams into a microscopic spot on an optical disk; 

a diffractive element for diffracting the light beam reflected by the 
optical disk; and | 

a photo detecting portion for receiving the diffracted light diffracted by 
the diffractive element and for outputting an electric signal proportional to 
the amount of the diffracted light, 

wherein the photo detecting portion comprises a photo detecting 
portion PDO for receiving a +first order diffracted light from the diffractive 
element, and wherein a distarJU dl between the center of the photo detecting 
portion PDO and the light emitting spot of the first semiconductor laser light 
source and a distance d2 between the center of the photo detecting portion 
PDO and the light emitting spo|t of the second semiconductor laser light source 
substantially satisfy the following relationship: 
XVX2 = dlfd2. 

2. An optical pick-up, comprising: 
a first semiconductor laser light source for emitting a fight beam with 

wavelength X 1; 

a second semiconductor 
with wavelength X 2; 

a converging optical system for receiving the light beams emitted from 
the first and second semiconductor laser light sources and for converging the 
received light beams into a microscopic spot on an optical disk; 

a diffractive element forldiffracting the light beam reflected by the 
optical disk; and 11 

a photo detecting portion! for receiving the diffracted light diffracted by 
the diffractive element and for outputting an electric signal proportional to 
the amount of the diffracted light 



laser light source for emitting a fight beam 
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wherein the photo detecting means comprises a photo detecting / 
portion PDO for receiving a +first order diffracted light from the diffractive 
element, and a distance dl between the center of the photo detecting portion 
PDO and the light emitting spot of the first semiconductor laser fight'source 
5 and a distance d2 between the center of the photo detecting portiojTDO and 
the light emitting spot of the second semiconductor laser light source, and a 
distance dl2 between the light emitting spots of the first and second 
semiconductor laser light sources satisfy the following relationship: 
d2 = dl + dl2 

10 and substantially satisfy the following relationships: 
dl= ll-dl2/(X2-ll) 
d2= 12-dl2/(12-Xl). 

3 An optical pick-up comprising: 
15 ' a first semiconductor laser light source for emitting a light beam with 

wavelength XI; / 

a second semiconductor laser light source for emitting a light beam 

with wavelength X 2; / 

a converging optical system for receivingihe fight beams emitted from 
20 the first and second semiconductor laser light sources and for converging the 
received light beam into a microscopic spot onan optical disk; 

a diffractive element for diffracting alight beam re-fleeted-by-the 

GCDticaLdisk; and / . , 

^^Tphoto detecting portion for receiving the diffracted light diffracted by 
25 the diffractive element and for outputting, an electric signal proportional to 
the amount of the diffracted light, 

wherein the photo detecting portion comprises a photo detecting 
portion PDl for receiving a <££rst^ diffracted light of the fight beam with 
wavelength X 1 in the chffrSeTfi^hfdiffracted byj^ediffractive element, 
30 and a photo detecting portion PD2 for receiving a ^stor^ diffracted fight 
of the fight beam with wavelength A 2 in the diffracted light diffracted by the 
diffractive element, and the photo/detecting portion PDl and the photo 
detecting portion PD2 are divided into a plurality of regions respectively, and 
wherein when information reproduction is carried out by the use ot 
35 the light with wavelength X l( signals obtained from the regions of the photo 
detecting portion PDl are calculated to detect a focus error signal, and when 
the information reproduction is carried out by the use of the fight with 
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wavelength X 2, signals obtained from the regions of the photo detecting 
portion PD2 are calculated to detect a focus error signal. 

4 The optical pick-up according to claim 3, wherein the shape of 1 
photo detecting portion PD1 is different from the shape of the photo ^etecting 
portion PD2. 

5 The optical pick-up according to claim 3, wherein the pho^o detecting 
portion PD1 and the photo detecting portion PD2 are divided into a plurality 
of regions by dividing lines, and a symmetrical central line parallel to the 
dividing line of the photo detecting portion PD2 and a symm|trical central 
line parallel to the dividing line of the photo detecting portion PD1 are 
deviated from each other in the direction perpendicular toeach symmetrical 
central line. 

6 The optical pick-up according to claim 3, wherein the first 
semiconductor laser light source and the second semiconductor laser light 
source are formed monolithically on one semiconductor chip. 

/ 

20 7 The optical pick-up according to claim 3, further comprising a grating 

that forms a main beam and a sub-beam that is/ ± first order diffracted light 
by receiving a light beam with wavelength X2 emitted from the second 
semiconductor laser light source when the w^elength X 1 is set to be in the 
range from 610 nm to 670 nm, and the wavelength X 2 is set to be m the 

25 range from 740 nm to 830 nm, / 

wherein a grating cross-sectional/shape of the grating is substantially 
rectangular having concave and convex /P ortions, the width of the concave 
portion and the width of the convex portion are substantially the same and a 
level difference h between the concave portion and the convex portion of the 

30 cross sectional shape is represented/by the following relationship when nl 
denotes a refractive index of a material of the grating with respect to the 

wavelength XI: / 
h= Xl/(nl-l), and / 
the level difference in an optical path between the concave portion and the 
35 convex portion is set to be one/wavelength. 

8. The optical pick-up according to claim 7, wherein in both of the light 



47 



10 



beam with wavelength X 1 and the light beam with wavelength X 2, a li^ht 
beam entering an objective lens constituting the converging optical system 
without being diffracted by the grating, forms grating stripes in the entire 
range satisfying a NA necessary to the reproduction of the optical disk. 




9. The optical pick-up according to claim 3, wherein the wavelength X 1 
is smaller than the wavelength X 2, and the light emitting spot of the first 
semiconductor laser light source is arranged substantially on the optical axis 
of the converging optical system. jj 

f . 

10. The optical pick-up according to claim 3, wherein the diffractive 
element has a focus error offset reducing region. 1 

jf 

11. An optical disk apparatus comprising an optical' pick-up according to 
15 claim 3, a moving mechanism for the optical pick-up, and a rotation 

mechanism for rotating the optical disk. 

12. An optical pick-up comprising: 
a first semiconductor laser light source for emitting a light beam with 

20 wavelength X 1; jj 

a second semiconductor laser light source for emitting a light beam 
with wavelength X 2; ^ 

a converging optical system for receiving the light beams emitted from 
the first and second semiconductor laser light sources and for converging the 
25 received light beam into a microscopic spot on an optical disk; 

a diffractive element for diffracting a light beam reflected by the 
optical disk; and / 

a photo detecting portion for receiving the diffracted light diffracted by 
the diffractive element and for outputting an electric signal proportional to 
30 the amount of the diffracted light, / 

wherein the photo detecting portion comprises a photo detecting 
portion PD1 for receiving a —first order diffracted fight of the light beam with 
wavelength X 1 in the diffracted light diffracted by the diffractive element, 
and a photo detecting portion PD2 for receiving a —first order diffracted light 
35 of the light beam with wavelength X 2 in the diffracted light diffracted by the 
diffractive element; and a distance dl between the center of the photo 
detecting portion PD1 and^he light emitting spot of the first semiconductor 
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laser light source and a distance d2 between the center of the photo detecting 
portion PD2 and the light emitting spot of the second semiconductor laser 
light source substantially satisfy the following relationship: 
ll/X2 = dl/d2. 

5 

13. The optical pick-up according to claim 12, wherein when dl2 denotes a 
distance between the light emitting spot of the first semiconductor laser light 
source and the light emitting spot of the second semiconductor laser light 
source, a gap between the center of the photo detecting portion PD1 and the 

10 center of the photo detecting portion PD2 is set to be twice dl2. 

/ 

/ 

14. The optical pick-up according to claim 12, wherein the photo detecting 
portion PD1 and the photo detecting portion PD2 are divided into a plurality 
of regions respectively, and when information reproduction i$ carried out by 

15 the use of the light with wavelength X 1, signals obtained from the regions of 
the photo detecting portion PD1 are calculated to detect a focus error signal, 
and when the information reproduction is carried out by the use of the light 
with wavelength X 2, signals obtained from the regions of the photo detecting 
portion PD2 are calculated to detect a focus error signal. 

20 

15. The optical pick-up according to claim 14, wherein the shape of the 
photo detecting portion PD1 is different from the shape of the photo detecting 
portion PD2. 

// 

25 16. The optical pick-up according to claim;14, wherein the photo detecting 
portion PD1 and the photo detecting portion/PD2 are divided into a plurality 
of regions by dividing lines, and a symmetrical central line parallel to the 
dividing line of the photo detecting portioi/PD2 and a symmetrical central 
line parallel to the dividing line of the photo detecting portion PD1 are 

30 deviated from each other in the direction perpendicular to each symmetrical 
central line. / 

/ 

17. The optical pick-up according to claim 12, wherein the first 
semiconductor laser light source and the second semiconductor laser light 

35 source are formed monohthically/on one semiconductor chip. 

18. The optical pick-up according to claim 12, further comprising a grating 
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that forms a main beam and a sub-beam that is ± first order diffracted light 
by receiving a light beam with wavelength X 2 emitted from the second 
semiconductor laser light source when the wavelength X 1 is set to be in the 
range from 610 nm to 670 nm, and the wavelength X 2 is set to be in the 

range from 740 nm to 830 nm, j ; 

wherein a grating cross- sectional shape of the grating is substantiaUy 
rectangular having concave and convex portions, the width of/the concave 
portion and the width of the convex portion are substantially, the same, and a 
level difference h between the concave portion and the convex portion of the 
cross sectional shape is represented by the following relationship when nl 
denotes a refractive index of a material of the grating with respect to the 
wavelength X 1: / 

h= Xl/(nl-l), and j 
the level difference in an optical path between the concave portion and the 
convex portion is set to be one wavelength. / 

19. The optical pick-up according to claim 18, wherein in both of the light 
beam with wavelength X 1 and the light beam with wavelength Jl 2, a light 
beam entering an objective lens constituting the converging optical system 
without being diffracted by the grating, forms grating stripes in the entire 
range satisfying NA necessary to the reproduction of the optical disk. 

20 The optical pick-up according to claim 12, wherein the wavelength X 
1 is smaller than the wavelength X 2, and the light emitting spot of the first 
semiconductor laser light source is arranged substantially on the optical axis 
of the converging optical system. 

21. The optical pick-up according ,to claim 12, wherein the diffractive 
element has a focus error offset reducing region. 

22 An optical disk apparatus comprising an optical pick-up according to 
claim 12, a moving mechanism for' the optical pick-up, and a rotation 
mechanism for rotating the optical disk. 



23. An optical pick-up comprising: 

a first semiconductor/laser light source for emitting a light beam with 

wavelength XI; jj 

II 
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a second semiconductor laser light source for emitting a light bea 

with wavelength XI; .Ax- 

a converging optical system for receiving the light beams emitted from 
the first and second semiconductor laser light sources and for converging the 
received light beam into a microscopic spot on an optical disk: 



/ 

/ 



a diffractive element for diffracting a light beam reflected by the 

optical disk; and / 

a photo detecting portion for receiving the diffracted light/diffracted by 
the diffractive element and for outputting an electric signal proportional to 
the amount of the diffracted light, j 

wherein the photo detecting portion comprises a photo detecting 
portion PD1 for receiving a -first order diffracted light of the light beam with 
wavelength X 1 in the diffracted light diffracted by the diffractive element; a 
photo detecting portion PD2 for receiving a -first order diffracted light of the 
light beam with wavelength X 2 in the diffracted light diffracted by the 
diffractive element; and a photo detecting portion PDO for receiving a +first 
order diffracted light of the fight beams with wavelength X 1 and wavelength 
X 2. j. 

24 The optical pick-up according to claim 23, ^herein when a distance 
between the center of the photo detecting portion PDO and the fight emitting 
spot of the first semiconductor laser light source is dl, a distance between the 
center of the photo detecting portion PDO and the light emitting spot of the 
second semiconductor laser light source is d2. and a distance between the 
light emitting spots of the first and second semiconductor laser light sources is 
(112 

a distance between the center of the photo detecting portion PD1 and 
the light emitting spot of the first semiconductor laser light source is dl, and a 
distance between the center of the photo detecting portion PD2 and the light 
emitting spot of the second semiconductor laser light source is d2, and 
the following relationship is substantially satisfied: 

Xl/X2 = dl/d2, / 
further the following relationship is substantially satisfied: 

d2 = dl + dl2, and / 
the following relationships/are substantially satisfied: 

dl= n-di2/(n'-n) 

d2= A2-dl2/(X 2- XI). 

i 

/ 
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25 The optical pick-up according to claim 23, wherein the photo detectmg 
portion PD1 the photo detecting portion PD2 and the photo detecting poison 
Po Tre divided into a p.urahty of region, respective!, and when — on 
reproduction is carried out by using the Ught w.th wavelen^hj , ^ 
obtained from the regions of the photo detecting portion PD1 are <^f^ 

Signals obtained from the regions of the photo detecting portion PDO are 
calculated to detect a tracking error signal. ■ 

wavelength X 2, signals obtained from the regions of the photo detecting 
portion PD2 are calculated to detect a focus error signal, and 

wherein the shape of the photo detecting portion PD1 is different 
the photo detecting portion PD2. / 

27 The optical pick-up according to claim 2a/ .herein the photo detecting 
27. me optima v r , divided into a plurality 

, portion PD1 and the photo detecting ^*9*££L** reproduction is 
of regions by dividing lines respectively and when ftoffi ^ 

carried out by using the light with wavelen^ ^signak ^ 
regions of the photo detecting portion PD1 £ 

wherein y etrica i central line parallel to the 

photo detecting portion PD2 and sym ^ each ^ 

dividing line of the photo detecting portion PD1 are devia 
}5 in the direction perpendicular to ea'ch symmetrical central line. 

28. The optical pick-up according to claim 23, wherein the first 
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semiconductor laser light source and the second semiconductor laser light 
source are formed monolithically on one semiconductor chip. 

29 The optical pick-up according to claim 23. further comprising a gr/tog 
that forms a main beam and sub-beams that are ifirst order d l£f ractej/hght 
„v reaving a light beam with wavelength X 2 emitted from the second 
sem3ulr Lr light source when the wavelength X 1 is 
ranTfromeWnm to 670 nm. and the wavelength X 2 is set to be in the 

van?e from 740 nm to 830 nm, / „ 

wherein a grating cross-sectional shape of the gratmg ^substantially 
rectangZ having concave and convex portions, the width of the' concave 
Portion and the width of the convex portion are substantially the sam and 
thekvel difference h between the concave portion and the coy ex portion of 
h Ifs Actional shape is represented by the foUowmg relationshrp when nl 
denotes a refractive index of a material of the grating with respect to the 

wavelength XI: 

h = X 1 / (nl — 1), and / 
the level difference in an optical path between the concave portion and the 
convex portion is set to be one wavelength. j 

20 j - • „i„™ 90 wherein in both of the light 

30. The optical pick-up according to claim 29, wherein > 

beam with wavelength X X and the hght beam with 

beam entering an objective lens constituting the cp„ verging 

without being diffracted by the grating, forms grating s trmesm to entire 

range satisfying NA necessary to the reproduction of the optical disk. 
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31 The optical pick-up according to daii 23, wherein the 
I is smaller than the wavelength X 2, and the light emitting spot of the first 
sem'nductor laser light source is arranged substantially on the optical axis 

30 of the converging optical system. / 

32 The optical pick-up according /claim 23, wherein the diffractive 
element has a focus error offset reducing region. 

35 33 An optical disk apparatus comprising an optical pick-up adding to 
claim 23, a moving mechanism for/he optical pick-up and a rotation 
mechanism for rotating the optical disk. 




34. An optical pick-up comprising: 

a first semiconductor laser light source for emitting a light befkm with 
wavelength X 1; 

a second semiconductor laser light source for emitting a light beam 
with wavelength X 2; 



a converging optical system for receiving the light beams emitted from 
the first and second semiconductor laser light sources and for/converging the 
received light beam into a microscopic spot on an optical disk; 
10 a diffractive element for diffracting the light beam^reflected by the 

optical disk; and // 

a photo detecting portion for receiving the diffracted light diffracted by 
the diffractive element and for outputting an electric signal proportional to 
the amount of the diffracted light, / 

15 wherein the photo detecting portion comprises a photo detecting 

// 

portion PD1 for receiving the light beam with wavelength X 1 in the 
diffracted light diffracted by the diffractive element; a photo detecting portion 
PD2 for receiving the light beam with wavelength X 2, and a photo detecting 
portion PDO for receiving the light beams with wavelength X 1 and 

20 wavelength X 2; and jj/ ^ 

wherein when information reproduction is carried out by using the 
light with wavelength X 1, signals obtained from the regions of the photo 
detecting portion PD1 are calculated to ^detect a focus error signal; when 
information reproduction is carried out/by using the light with wavelength X 

25 2, signals obtained from the regions of the photo detecting portion PD2 are 

calculated to detect a focus error signal; and signals obtained from the regions 
of the photo detecting portion PDO are calculated to detect a tracking error 
signal. 

30 35. An optical disk type recognition method for determining whether an 
optical disk is present in the optical disk apparatu&^i€yetermining whether 
a disk that is present is CD or DVD, the method comT 1 — 

by using an optical disk apparatus provided w|th an^bptical pick-up 
using an infrared light source and a red light ^ourc^d^te^mining whether an 

35 optical disk is present by emitting the infrarptl light source first when the 
power of the optical disk apparatus is turned on, or when an optical disk is 
inserted into the apparatus, and 




determining the kinds of the optical disk by using the reflecteMight 
from the optical disk when the optical disk is present. 

36. An optical disk recording and reproducing method, comprising: 
5 recording or reproducing information by continuing to allow the 

infrared light to be emitted when the inserted optical disk is judged to be CD 
by the determination of the optical disk by the use of the optical disk type 
recognition method according to claim 35, and jj 

recording or reproducing information on DVD by extinguishing the 
10 infrared light and turning on the red light when the inserted disk is judged to 
be DVD by the determination of the optical disk by the u?e of the optical disk 
type recognition method according to claim 35. j; 

37. An information processing apparatus, comprising: 

15 an optical disk apparatus for recording or reproducing information on 

an optical disk, or for reproducing and for reproducing information on an 

optical disk, and / 

an image information read-out means for'reading out an image 

information on a manuscript, 




20 wherein the image information read o^t b$ thfe information read-out 

means can be recorded on the optical disk apparatus. 

/ 

38. The information processing apparatus accordmg^to claim 37, further 
comprising an information copying mearis capable bf at least one of copying of 

25 image information read out by the image reading means by the use of the 

copying means, and copying of the image information recorded on the optical 
disk apparatus by the used of the copying means. 

/ ■ • 

39. An image projection apparatus, comprising a projecting means tor 
30 projecting an image onto a fronUglass of a car. 

40. The image projection Apparatus according to claim 39, further 
comprising an optical disk a/paratus for recording or reproducing information 
on the optical disk, or an optical disk apparatus for recording and reproducing 

35 information, wherein the information reproduced from the optical disk 
apparatus is projected onto the front glass. 
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41. The image projecting apparatus according to claim 40, further / 
comprising a converting circuit for converting the information reproduce^ by 
the optical disk apparatus into an image adjusted to the curvature of the front 
glass, wherein the information output from the converting circuit is projected 

5 onto the front glass. 

42. A semiconductor laser apparatus, comprising 
a first semiconductor laser light source for emitting a light beam with 

wavelength XI; / 
10 a second semiconductor laser light source for emitting a light beam 

with wavelength X 2; and / 

a photo detecting portion for receiving the light beam and for 
outputting a signal proportional to the amount of the diffracted light, 

wherein a distance dl between the center of the p^hoto detecting 
15 portion PDO and the light emitting spot of the first semiconductor laser light 
source and a distance d2 between the center of the phc^to detecting portion 
PDO and the light emitting spot of the second semiconductor laser light source 
substantially satisfy the following relationship: / 
Xl/A2 = dl/d2. / 

20 




43. The semiconductor laser apparatus accoping to claim 42, wherein the 
first semiconductor laser light source and the secondsemiSoriductor laser light 
source are formed monolithically on one semiconductor chip. 

25 44 The semiconductor laser apparatus 7 according^ o claim 42, wherein the 
photo detecting portion comprises a photo detecting portion PD1 for receiving 
light with wavelength X 1 and a photo detecting portion PD2 for receiving 
light with wavelength X 2, and the photo detecting portion PD1 and the photo 
detecting portion PD2 are divided into a plurality of regions and the shape of 

30 the photo detecting portion PD1 is different from the shape of the photo 

detecting portion PD2. ■;/ 

y 

45. The semiconductor laserjapparatus according to claim 42, wherein the 
photo detecting portion comprises a photo detecting portion PD1 for receiving 
35 the light with wavelength X lknd a photo detecting portion PD2 for receiving 
the light with X 2, and ,/ 

wherein the photo detecting portion PD1 and the photo detecting 
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portion PD2 are divided into a plurality of regions by dividing lines, and a 
symmetrical central line parallel to the dividing line of the photo detecting 
portion PD2 and a symmetrical central line parallel to the dividing line of/the 
photo detecting portion PD1 are deviated from each other in the direction 
5 perpendicular to each symmetrical central line. 

46. A semiconductor laser apparatus comprising: 

a first semiconductor laser light source for emitting a fight/beam with 

wavelength XI; / 
10 a second semiconductor laser light source for emitting a light beam 

with wavelength X 2; and / 

a photo detecting portion for receiving the diffracted/light diffracted by 
the diffractive element and for outputting a signal proportional to the amount 
of the diffracted light, / 
15 wherein a distance dl between the center of the/photo detecting 

portion PDO and the light emitting spot of the first semiconductor laser fight 
source, a distance d2 between the center of the photo/detecting portion PDO 
and the light emitting spot of the second semiconductor laser light source, and 
the distance dl2 between the light emitting spots , of the first and second 
20 semiconductor laser fight sources satisfy the following relationship: 
d2 = dl + dl2 / ^ 

and substantially satisfy the following relationships^ 
dl= Xl-dl2/(X2-Xl) / 
d2= X2-dl2/(12-ll). // 

/ 

47. The semiconductor laser apparatus-accordling to claim 46, wherein the 
first semiconductor laser light source,and the second semiconductor laser light 
source are formed monolithically on ^ne semiconductor chip. 



25 



30 



48. The semiconductor lasei\apparatus according to claim 46, wherein the 
photo detecting portion comprises a photo detecting portion PD1 for receiving 
a light with wavelength X 1 and a photo detecting portion PD2 for receiving a 
light with wavelength X 2, and the photo detecting portion PD1 and the photo 
detecting portion PD2 are divided into a plurality of regions and the shape of 
35 the photo detecting portio/ PD1 is different from the shape of the photo 
detecting portion PD2. 
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49. The semiconductor laser apparatus according to claim 46, wherein the 
photo detecting portion comprises a photo detecting portion PD1 for receiving 
the light with wavelength X 1 and a photo detecting portion PD2 foj/ receiving 
the light with X 2, and wherein the photo detecting portion PD1 and the 
photo detecting portion PD2 are divided into a plurality of regions/by dividing 
lines, and a symmetrical central line parallel to the dividing linepf the photo 
detecting portion PD2 and a symmetrical central line parallel to the dividing 




line of the photo detecting portion PD1 are deviated from each/other in the 
direction perpendicular to each symmetrical central line. 
10 // 

50. A semiconductor laser apparatus comprising: 
a first semiconductor laser light source for emittiri'g a light beam with 

wavelength XI; ^ 

a second semiconductor laser light source for emitting a light beam 

J 

15 with wavelength X 2; and / 

a photo detecting portion for receiving the diffracted light diffracted by 
the diffractive element and for outputting a signal proportional to the amount 
of the diffracted light, / 

wherein the photo detecting portion comprises a photo detecting 
20 portion PD1 for receiving a light beam with wavelength X 1, and a photo 

detecting portion PD2 for receiving a light beam with wavelength X 2; and a 
distance dl between the center of the photo deted&iflfTJortion PD1 and the 
light emitting spot of the first semiconductor las|r light|source and a distance 
d2 between the center of the photo detecting portion PJ^2 and the light 
25 emitting spot of the second semiconducto^ laser light source substantially 
satisfy the following relationship: 
^l/X2 = dl/d2. 

51. The semiconductor laser apparatus according to claim 50, wherein at 
30 least one of the photo detecting portion PD1 and the photo detecting portion 

PD2 is divided into any one of f^ve strip-shaped regions, four strip-shaped 
regions and six strip-shaped regions. 

52. The semiconductor laser apparatus according to claim 50, wherein the 
35 first semiconductor laser light source and the second semiconductor laser fight 

source are formed monolithically on one semiconductor chip. 
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53. The semiconductor laser apparatus according to claim 50, wherein the 
photo detecting portion PD1 and the photo detecting portion PD2 are^aivided 
into a plurality of regions, and wherein the shape of the photo detecting 
portion PD1 is different from the shape of the photo detecting portibn PD2. 

54. The semiconductor laser apparatus according to claim 5p, wherein the 
photo detecting portion PD1 and the photo detecting portion PID2 are divided 
into a plurality of regions by a dividing line, and a symmetrical central line 
parallel to the dividing line of the photo detecting portion PD2 and a 
symmetrical central line parallel to the dividing line of the/photo detecting 



portion PD1 are deviated from each other in the direction;perpendicular to 
each symmetrical central line. 

55. A semiconductor laser apparatus, comprising:/ 

a first semiconductor laser light source for emitting a hght beam with 

wavelength X 1; ■! 

v 

a second semiconductor laser light source for emitting a hght beam 
with wavelength X 2; and j 

a photo detecting portion for receiving the diffracted light diffracted by 
the diffractive element and for outputting an electric signal proportional to 
the amount of the diffracted light, j 

wherein the photo detecting portion ^omp^feeSva photo detecting 
portion PD1 for receiving a hght beam with/wavefengm X 1, a photo detecting 
portion PD2 for receiving a light beam with wavelength X 2; and a photo 
detecting portion PDO for receiving both lights witfh wavelength X 1 and 
wavelength X 2, / 

wherein when a distance between the center of the photo detecting 
portion PDO and the light emitting spot of the first semiconductor laser light 
source is dl, a distance between the center of the photo detecting portion PDO 
and the light emitting spot of the second semiconductor laser hght source is d2, 
and a distance between the hght emitting spots of the first and second 
semiconductor laser hght sources/is dl2, 

a distance between the center of the photo detecting portion PD1 and 
the light emitting spot of the first semiconductor laser light source is dl, and a 
distance between the center of the photo detecting portion PD2 and the light 
emitting spot of the second semiconductor laser light source is d2, 

the following relationship is substantially satisfied: 
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11/ 12 = (11/(12, 
further the following relationship is substantially satisfied/^ 

d2 = dl + dl2, and / 
the following relationships are substantially satisfied: 

dl= ll-dl2/(12-ll) 

d2= 12-dl2/(X2- XI). 

56. The semiconductor laser apparatus according to claim 55, wherein the 
first semiconductor laser light source and the second/semiconductor laser light 

57. The semiconductor laser apparatus according to claim 55, wherein the 
photo detecting portion PDl and the photo detecting portion PD2 are divided 
into a plurality of regions respectively, ancLthg sh^^of the photo detecting 
portion PDl is different from the shape oftthe p^pto detecting portion PD2. 

/ . ~ 

58. The semiconductor laser apparatus 'qx^rding to claim 55, wherein the 
photo detecting portion PDl and the photo detecting portion PD2 are divided 
into a plurality of regions by a dividing line, and a symmetrical central line 
parallel to the dividing line of the/photo detecting portion PD2 and a 

symmetrical central line parallel to the dividing line of the photo detecting 

// 

portion PDl are deviated fromveach other in the direction perpendicular to 
each symmetrical central line. 
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